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[57] ABSTRACT

Arail vehicle includes a body with side walls having a frame
including supporting beams for absorbing vertical forces and
longitudinal beams extending horizontally. Panelling is dis-
posed on the inner side and the outer side of the frame and
attached to the longitudinal beams. Additionally, windows
are disposed in the side walls and framed by the supporting
and the longitudinal beams. The supporting beams extend
obliquely to the longitudinal beams and engage in the
respective recesses of the longitudinal beams.

17 Claims, 1 Drawing Sheet
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1
RAIL VEHICLE

BACKGROUND OF THE INVENTION

Field of the Invention

The invention relates to a rail vehicle, having a body with
side walls that have a frame which is provided respectively
on the outer side and on the inner side with panelling.

Rail vehicles, in particular for passenger transport, usually
have a body which is fitted on a frame and has side walls
made of steel sheet metal or light-metal sheet. Supporting
beams are frequently connected to the wall sheet metal to
reinforce the side walls. The side walls have recesses
corresponding to any windows to be provided, into which
recesses the windows together with the frames are inserted.

In order to reduce weight, it has been proposed to con-
struct a lighter body with the same resistance to torsion and,
for this purpose, to provide a frame instead of solid side
walls made of sheet metal, where the frame serves as a
bearing structure for panelling. In that case, the panelling
can be constructed with plates of thin sheet metal or with
wood or, to minimize care requirements, with plastic. The
panelling is connected to the frame in each case, for
example, with screws.

In addition to the required functionality of that novel
production method, i.e. reliable attachment of the plates to
the frame, the appearance of the rail vehicle is also impor-
tant. Buyers place emphasis with regard to rail vehicles,
wherever possible, on the complete concealment of all parts
of the vehicle which have a holding or support function.

SUMMARY OF THE INVENTION

It is accordingly an object of the invention to provide a
rail vehicle, which overcomes the hereinafore-mentioned
disadvantages of the heretofore-known methods and devices
of this general type and which allows assembly to be as
simple as possible.

With the foregoing and other objects in view there is
provided, in accordance with the invention, a rail vehicle,
comprising: a body with side walls, the side walls having a
frame including supporting beams for absorbing vertical
forces and substantially horizontal longitudinal beams, the
frame having an outer and an inner side, panelling disposed
on the inner side and the outer side of the frame and attached
to the longitudinal beams, windows disposed in the side
walls and framed by the supporting beams and the longitu-
dinal beams. each of the longitudinal beams having at least
one recess formed therein, and the supporting beams extend-
ing obliquely to the longitudinal beams and engaging in
respective the recesses of the longitudinal beams.

In accordance with an added feature of the invention, each
of the longitudinal beams has a longitudinal side, the
recesses in the longitudinal beams being cutouts in the
longitudinal sides.

In accordance with an additional feature of the invention,
respective the longitudinal beams with recesses attach to
associated the supporting beams.

In accordance with another feature of the invention, the
windows have a top, a bottom, and lateral sides, the win-
dows being framed by the supporting beams on the lateral
sides and by the longitudinal beams on the top and bottom.

In accordance with a further feature of the invention, each
of the longitudinal beams include a bearing part and a
holding part.

In accordance with again an added feature of the
invention, the recess is formed in the bearing part. the
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2
supporting beams laterally engaging in respective the
recesses of the bearing parts, each of the bearing parts
having longitudinal sides, the recesses in the bearing parts
being cutouts in one of the longitudinal sides, and the
holding part being disposed on the other of the longitudinal
sides and being releasably connected to the bearing part.

In accordance with again an additional feature of the
invention, the rail vehicle includes retaining plates disposed
on the supporting beams, the longitudinal beams resting on
the retaining plates and being releasably connected to the
retaining plates.

In accordance with again another feature of the invention,
the retaining plates are adjustably attached to the supporting
beams.

In accordance with again a further feature of the
invention, the longitudinal beams extend horizontally at an
adjustable height, the retaining plates defining the height.

In accordance with yet an added feature of the invention,
the panelling includes outer panelling adhesively attached to
the longitudinal beams. It is, thus, possible at the same time
to mount the individual elements of the outer panelling in a
flush manner, that is to say in a butt-jointed manner.

Furthermore, it is thereby possible to provide individual
elements which have already been prefabricated. that is to
say, for example, already fully painted, for installation in the
final state for the outer panelling, since the assembly work
yet to be carried out will have no adverse effects thereon.

This is also valid in corresponding fashion for the inner
panelling, which, according to a further preferred embodi-
ment of the invention, is attached in a force-locking and
form-locking manner to the longitudinal beam so that, in this
case too, no disturbing holding elements will impair the
visual impression or lead to any damage during assembly.

In accordance with yet another feature of the invention,
the inner panelling has a lengthwise edge and each of the
longitudinal beams includes a holding part having a groove
in which the lengthwise edge of the inner panelling resil-
iently engages.

In accordance with yet a further feature of the invention.
the holding part has at least one elastic lip against which the
inner panelling rests. This avoids two rigid materials being
in mechanical contact directly with one another and trans-
mitting any vibrations occurring in an undamped manner.

In accordance with still an added feature of the invention,
the elastic lip is formed of rubber.

In accordance with still an additional feature of the
invention, the rail vehicle includes elastic contact strips
disposed between the groove in the holding part and the
inner panelling. The elastic contact strips can be introduced
into the undercut or groove together with the panelling or
may already be provided therein before the panelling is
inserted.

In accordance with still another feature of the invention,
the rail vehicle includes holding screws for connecting the
holding part to the bearing part.

In accordance with still a concomitant feature of the
invention, the holding screws are concealed by the inner
panelling.

According to a further embodiment of the invention. it has
proved to be advantageous for the windows to be framed
laterally by the supporting beams and at the top and bottom
respectively by the longitudinal beams, thus allowing a
virtually continuous window facade in the horizontal
direction, which is interrupted only by the relatively few,
preferably narrow supporting beams.
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In this case, it can furthermore be expedient to allow the
window panes to terminate flush with the outer panelling by
placing the window panes on the supporting beams from the
outside and attaching them thereto by elastic holding
devices, for example, through the use of silicone rubber.

Other features which are considered as characteristic for
the invention are set forth in the appended claims.

Although the invention is illustrated and described herein
as embodied in a rail vehicle, it is nevertheless not intended
to be limited to the details shown, since various modifica-
tions and structural changes may be made therein without
departing from the spirit of the invention and within the
scope and range of equivalents of the claims.

The construction and method of operation of the
invention. however, together with additional objects and
advantages thereof will be best understood from the follow-
ing description of specific embodiments when read in con-
nection with the accompanying drawings, in which:

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a partial, side-elevational view of a rail vehicle
with a frame formed from supporting and longitudinal
beams according to the invention;

FIG. 2 is a partial. sectional view of an inserted longitu-
dinal beam through a supporting beam; and

FIG. 3 is a partial, sectional view of the supporting beam
inserted in the longitudinal beam, which is taken along the
lines II—III of FIG. 2 in the direction of the arrows.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring now to the figures of the drawings in detail and
first, particularly, to FIG. 1 thereof, there is seer an end
section of a rail vehicle 10, which has a body 12 with side
walls 14, constructed as a frame 16, and wheel sets 18 with
wheels 19 disposed in a known manner on the body 12.

The frame 16 includes an configuration of sloping sup-
porting beams 20 and longitudinal beams 22 which run
parallel to the body 12 and are respectively connected to the
supporting beams 20. The frame is in turn respectively
provided, as can be seen in particular in FIG. 2. on the inner
side and on the outer side with panelling 24, 26 which rests
closely against the frame 16 or is held by the latter. The
manner in which the supporting beams 20 are connected to
the body 12 or to the roof part 13 of the rail vehicle 10 is not
illustrated in detail.

FIG. 2 is a vertical view of a supporting beam 20 in the
region of a connection to a longitudinal beam 22 which
clearly illustrates a cross-section of the longitudinal beam 22
according to the invention. The longitudinal beam 22
includes two parts, a load-absorbing bearing part 21 and a
holding part 23 which secures the position of the bearing
part in relation to the respective supporting beam 20. The
bearing part 21 is provided with a recess 28, illustrated in
FIG. 3. at points of assembly with the respective supporting
beam 20. The recess 28 is a cutout in the longitudinal side
of the longitudinal beam 22 facing the inside of the vehicle.
The longitudinal beam is attached from the outside to the
respective supporting beams 20.

The supporting beam 20 is hollow like the bearing part 21
of the longitudinal beam. However, it has a rectangular
cross-section, preferably with rounded longitudinal edges,
whereas the bearing part 21 of the longitudinal beam 22 has
a trapezoidal cross-section with a projecting web 30 or
bridge formed on the surface facing outside the vehicle. The
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web 30 serves both to align and to attach outer panelling 26
which is placed against the surface of the bearing part 21
facing outside the vehicle and is formed from wall elements
32 and glass windows 34 which are prefabricated. It can
furthermore be expedient to allow the window panes 34 to
terminate flush with the outer panelling 26 by placing the
window panes 34 on the supporting beams 20 and the
longitudinal beams 22 from the outside and attaching them
thereto by elastic holding devices, for example, through the
use of silicone rubber.

The wall elements 32 are preferably plates produced in
sandwich construction with a core formed from an insulating
layer and a fully painted covering layer disposed at least on
the surface facing outside the vehicle, e.g. a thin layer of
light metal or of wood or plastic. If appropriate, both sides
of the wall elements 32 can be provided with the prefabri-
cated covering layer.

Retaining plates 36 are provided on the supporting beams
20, which are obliquely disposed relative to the horizontal,
in regions of a connection with a longitudinal beam 22. The
retaining plates 36 serve as a rest or support and to connect
the bearing part 21 of the longitudinal beam 22. The
longitudinal beams 22 are releasably connected to the retain-
ing plates 36 via screw or bolt members 51. The retaining
plates 36 are mounted on respective supporting beams 20 so
as to be vertically adjustable for aligning the longitudinal
beam 22 without difficulty in relation to the body 12.
Holding screws 38 connect the bearing part 21 of the
longitudinal beam 22 to the respective retaining plate 36.
Similarly, screws 39 connect the holding part 23 to the
bearing part 21. The retaining plates 36 are respectively
provided with elongated bores 40 for the holding screws 38.

The holding part 23, which is connected to the bearing
part 21 with the aforementioned screws 39, has an approxi-
mately U-shaped cross-section. One leg 42 of the U-shaped
cross-section, namely the leg to be connected to the bearing
part 21 and which is disposed towards the outer surface of
the vehicle, has approximately twice the length of the other
leg 44. In this case, the U-shaped cross-section of the
holding part 23 forms an undercut or groove 46 for fastening
the inner panelling 24, as will be described below.

As illustrated in FIG. 2, the cross-section of the longer leg
42 has a constriction 48 with a depth corresponding at least
to the thickness of the screw head of the screw 39, which
attaches the holding part 23 to the bearing part 21. As a
result, a flat contact of the inner panelling 24 is guaranteed,
which is disposed with its upper longitudinal edge in the gap
of the U-shaped holding part 23 and is, thus, form-lockingly
held. A form-locking connection is one which is provided by
the shapes of the elements themselves, as distinguished from
a force-locking or frictional connection in which the ele-
ments are connected by a force external to the elements. In
order to prevent potential play within the groove 46 and to
prevent the development of noise by such play, lips 50 are
provided in the groove 46 and on the longer leg 42. Contact
strips 52 of elastic material, for example, rubber, against
which the inner panelling 24 rests also serve to prevent play
and noise.

The non-illustrated lower region of the inner panelling 24
is provided with an adhesive connection, for example, using
Velcro®, or a positive-locking clamping connection or adhe-
sive bonding. Although a screw connection of the inner
panelling would also be possible, the intention of the present
invention is indeed to guarantee a sturdy attachment of the
inner panelling 24 without the attachment device being
visible.
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For this purpose, the countersink configuration of the
holding screws 39 for the attachment of the holding part 23
to the bearing part 21 is provided, which is achieved with the
inner panelling 24 covering the screw heads.

The longitudinal beam 22 composed of the bearing part 3

21 and the holding part 23 is illustrated in FIG. 3 with a plan
view in the region of a connection to a supporting beam 20,
which engages in the recess 28, provided for this purpose, in
the longitudinal beam 22, or more specifically the bearing
part 21.

I claim:

1. A rail vehicle, comprising:

a body with side walls, said side walls having a frame
including supporting beams for absorbing vertical
forces and substantially horizontal longitudinal beams,
said frame having outer and inner sides,

panelling disposed on said inner side and said outer side
of said frame and attached to said longitudinal beams,

windows disposed in said side walls and framed by said
supporting beams and said longitudinal beams,

each of said longitudinal beams having at least one recess
formed therein. and said supporting beams extending
obliquely to said longitudinal beams and engaging in
respective said recesses of said longitudinal beams.

2. The rail vehicle according to claim 1, wherein each of
said longitudinal beams has a longitudinal side, said recesses
in said longitudinal beams being cutouts in said longitudinal
sides.

3. The rail vehicle according to claim 1. wherein respec-
tive said longitudinal beams with recesses attach to associ-
ated said supporting beams.

4. The rail vehicle according to claim 1, wherein said
windows have a top., a bottom, and lateral sides, said
windows being framed by said supporting beams on said
lateral sides and by said longitudinal beams on said top and
bottom.

5. The rail vehicle according to claim 1. wherein each of
said longitudinal beams include a bearing part and a holding
part.

6. The rail vehicle according to claim 5, wherein said
recess is formed in said bearing part, said supporting beams
laterally engaging in respective said recesses of said bearing
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each of said bearing parts having longitudinal sides, said
recesses in said bearing parts being cutouts in one of
said longitudinal sides, and

said holding part being releasably connected to said

bearing part via a holding screw.

7. The rail vehicle according to claim 1, including retain-
ing plates disposed on said supporting beams, said longitu-
dinal beams resting on said retaining plates and being
releasably connected to said retaining plates via first fasten-
ing members.

8. The rail vehicle according to claim 7, wherein said
retaining plates are adjustably attached to said supporting
beams via a second fastening member.

9. The rail vehicle according to claim 7, wherein said
longitudinal beams extend horizontally at an adjustable
height, said retaining plates defining said height via a second
fastening member.

10. The rail vehicle according to claim 1, wherein said
panelling includes outer panelling being glued to said lon-
gitudinal beams.

11. The rail vehicle according to claim 1, wherein said
panelling includes inner panelling attached to said longitu-
dinal beams.

12. The rail vehicle according to claim 11, wherein said
inner panelling has a lengthwise edge and each of said
longitudinal beams includes a holding part having a groove
in which said lengthwise edge of said imner panelling
engages.

13. The rail vehicle according to claim 12, wherein said
holding part has at least one elastic lip against which said
inner panelling rests.

14. The rail vehicle according to claim 13. wherein said
elastic lip is formed of rubber.

15. The rail vehicle according to claim 12, including
elastic contact strips disposed between said groove in said
holding part and said inner panelling.

16. The rail vehicle according to claim 5. including
holding screws for connecting said holding part to said
bearing part.

17. The rail vehicle according to claim 16, wherein said
holding screws are concealed by said inner panelling.

¥ 0k ok % %



